Angiotensin II-mediated GFR decline in subtotal nephrectomy is due to acid retention associated with reduced GFR.
Angiotensin II (AII) mediates glomerular filtration rate (GFR) decline in animals with subtotal nephrectomy (Nx), but the mechanisms for increased AII activity are unknown. Because reduced GFR of Nx is associated with acid (H(+)) retention that increases kidney AII, AII-mediated GFR decline might be induced by H(+) retention. We measured GFR and kidney microdialyzate H(+) and AII content in Sham and 2/3 Nx rats in response to amelioration of H(+) retention with dietary NaHCO3, to AII receptor antagonism and to both. GFR was lower in Nx than that in Sham. Nx but not Sham GFR was lower at Week 24 than that at Week 1. Despite no differences in plasma acid-base parameters or urine net acid excretion, kidney H(+) content was higher in Nx than that in Sham, consistent with H(+) retention. Plasma and kidney microdialyzate AII were higher in Nx than that in Sham and dietary NaHCO3 reduced each in Nx but not in Sham. AII receptor antagonism was associated with higher Week 24 GFR in Nx with H(+) retention but not in Sham or in Nx in which H(+) retention had been corrected with dietary NaHCO3. Week 24 GFR after dietary NaHCO3 was higher than after AII receptor antagonism. Week 24 GFR was not different after adding AII receptor antagonism to dietary NaHCO3. AII-mediated GFR decline in 2/3 Nx was induced by H(+) retention and its amelioration with dietary HCO3 conserved GFR better than AII receptor antagonism in this CKD model. H(+) retention might induce AII-mediated GFR decline in patients with reduced GFR, even without metabolic acidosis.